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Motivation

OPC/Linux DAQU U O OO, 00O O

o CAMAC : Kinetic, CC7x00, CCP
oVMEDbus: Bit3 61{6,7,8}, CPU board

000 DAQUUIUUN Real-Time 0O OO
Jd,gobbbbbbbbbbd

o Event Builder
o High rate trigger Exp.

PC/Linux DAQ O Real-Time




Real-Time(RT) DAQ System
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ORT DAQ System: U U U U U O DAQ U U U O [

oFront~end U OO ONO
oReal-Time OS I I [

0Std. Linux

o Fair Share Policy
o Dynamic Priority

0POSIX 1003.1b(0 0 Linux 000 0O)

o Static Priority(POSIX: 0 - 99)
o Scheduling Policy : FIFO, RR, OTHER

0 Linux O POSIX.1b O 0O 0O OO O O




Important factors for RT System
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o Interrupt Response Time
o Context Switch Time

oot DAQ System

o Network functionality
o Portability of code
o Small Size Kernel




Linux Real-Time Extensions

eSS

O0Std. Linux
o POSIX.1b

ONon Standard

o RTLinux(NMT/FSMlabs)

o KURT(Kansas Univ.)

ocRed Linux(UCI)
oL4Linux(Dresden Tech.)

o Linux/RK(CMU)

o ART Linux(ETL)

o Hard Hat Linux(MontaVista)
o BlueCat(LynuxWorks)
o|lngo’s Patch

Linux RTUOUOOUOOOOOOOOOO0Uam




RTLINnuUx IS Best?
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OReal-Time Task =0 0O 0O 0O 0O 0O O O
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Performance Evaluation Test

OCVMEbus U OO OO0 ooooouo

c40p0popooobobbb b

oNO Load

o CPU Load(loop x 40)

o1/O Load(ls -IR > /dev/null)
o Network Load(ping -f)




RT Extensions

0POSIX.1b(Linux2.2.13)
OKURT(Linux2.2.13)

OMontaVista’'s RT scheduler(Linux2.2.14)
Olngo’s Low Latency Patch(Linux2.2.13)




Test Bench

0VME CPU Board(Penll 333MHz), Linux2.2.{13,14}
OVME Interrupt Register
0VME Visual Scaler

ONIM Modules

0 Slackware 7.0

oLinux2.2.{13,14}
o GNU libc2.1.2(glibc2)




Test Results P
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Nakayoshi 
Yellow: NO BG
Red   : CPU load
Blue  : Network load
Green : I/O load





Nakayoshi 
Standard Linux(linux2.2.13)

Nakayoshi 
Linux2.2.13

Policy:  FIFO
Priority: 99

Nakayoshi 
Linux2.2.13

KURT2.0
policy : SCHED_KURT
priority: 99



Nakayoshi 
Linux2.2.14

Policy: FIFO
Prioity: 127

Nakayoshi 
Linux2.2.13

with Ingo's Lowlatency-2.2.13-A1 patch


Test Results(Cont.)"
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Nakayoshi 
We used same data as slide#11.
But the scale of X-axis is differnt from slide#11.  Note that in case of I/O BG there are events around  15-30ms.


Summary of Evaluation Test

VMEDbus

OPOSIX, KURT, MontaVista 1 CPU U O OO OO O
100 /OO Network DO OO RTOOUODDOOOO
O|ngo’s Patch O CPU,I/O,Network U U O 0O 0O 0O 0O 0O

Linux scheduler [ RT
R




Issues for Linux RT Control

eSS

OLinux U oOdddooddooouodoooudn
U0 RTOHOO, DUOODOO
OLinux RTOOOOOOOOOOOOO0OOooOon

HRERERERERNREEE
o 0oO0 LnukRTOOOOOOOO DAQU U U U
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Linux RT Extension
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KURT(Kansas Univ. Real-Time Linux)

P ST

KURT v1.x for Linux2.0.34, 2.1.{75.105,107}
KURT v2.0 for Linux2.2.{5.9.13}

OTarget: Multimedia applications
O Features: Firm real-time, UTIME
ORT mode:

o Forcused Real-Time
o Mixed Real-Time
o Normal




ART Linux

ART Linux for Linux2.0.36

Developer :Youichi Ishiwata(ETL)

O Features:

o Source level compatibility of device drivers with Std. Linux
o NO priority inversion.

o Binary level compatibility of user programs with Std. Linux
o Avoids uncertainty of real-time execution due to interrupts
o Real-time task execution at user priviledge level




Test Results(Std. Linux)
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OLinux2.2.13(normal)

_ [=]

2! S o

c -

: 4 o o
| . oal

L'E 10 - BLU : NETWORK Load

(@] - % GRN : I/O Load

- 37 §/

210 23 §

S P

Z:u)z? E
s ]

10 ¢ o
- S S Xy@ 3
1 L i ‘ i

0 25 50 75 100 125 150 175 200

usec



Nakayoshi 
Same plot as slide#11


Test Results(Linux POSIX)

OLinux2.2.13(POSIX)
oPolicy : FIFO

o Priority: MAX(99)
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Nakayoshi 
Same plot as slide#11


Test Results(KURT)
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OLinux2.2.13(KURT2.0)
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Nakayoshi 
Same plot as slide#11
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Test Results(MontaVista)

OLinux2.2.14(MontaVista real-t
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Nakayoshi 
Same plot as slide#11


Test Results(Ingo’s Patch)
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OLinux2.2.13(lowlatency-2.2.13-Al)
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Nakayoshi 
Same plot as slide#11


